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Abstract: V-myb avian myeloblastosis viral oncogene homolog (MYB) transcription factors play important roles in the processes of
plant growth, development, and stress responses. In this study, a full-length cDNA sequence of a MYB gene, designated FvMYB1, was
isolated from Arizona ash (Fraxinus velutina Torr.) for the first time. Sequence analysis showed that the deduced amino acid sequence
of FvMYB1 encoded novel MYB proteins with single DNA binding domains. Based on the R3 domain amino acid sequence, the FvMYB1
was closely related to some proteins whose functions were known. The expression pattern of FvMYB1 in different organs of Arizona ash
was analyzed by semiquantitative RT-PCR and real-time PCR (qRT-PCR). Results showed that this gene was widely distributed in all the
tested organs and the expression level of FvMYB1 was the highest in stems and the lowest in roots. The gene expression level decreased
dramatically in roots under salt treatment (300 mM, 24 h), while no obvious change was observed in stems. Subcellular localization
indicated that FvMYB1 was localized in the nucleus. This study will lead to further research in resistance to abiotic stress in Arizona ash.
Key words: Arizona ash, expression analysis, molecular cloning, salt stress, V-myb avian myeloblastosis viral oncogene homolog

1. Introduction
Molecular and genomic analyses have displayed several
transcriptional regulatory systems involved in stress
responsive induction of genes (Kazuo and Kazuko 2007).
Transcription factors are powerful tools for genetic
engineering and many related studies have demonstrated
that over-expressing genes encoding transcription factors
can effectively improve plant abiotic stress tolerance
(Dubouzet et al. 2003; Vannini et al. 2004; Nakashima et
al. 2007; Xiang et al. 2008; Song et al. 2011).
The MYB superfamily is one of the largest plant families
(Stracke et al. 2001). MYB proteins are characterized by a
conserved MYB DNA-binding domain, which generally
includes 1 to 3 imperfect repeats of 50–53 amino acids in
the N-terminal region. Based on the number of adjacent
repeats in the binding domain, plant MYB proteins are
divided into 3 major groups: R1R2R3-MYB, R2R3-MYB,
and R1-MYB (Kranz et al. 2000). The functions of MYB
proteins in plants are very diverse. Some plant MYB genes
are involved in the regulation of secondary metabolism,
cellular morphogenesis, and cell cycle (Ma et al. 2009),
while others play important roles in the signal transduction
responding to plant growth regulators, pathogen infection,
* Correspondence: yupingbi@vip.sina.com
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and drought (Martin and Paz 1997; Dai et al. 2007).
Given the size of the gene family and their roles in plant
specific processes, the MYB family is considered to be
particularly important in the transcriptional regulation of
plants (Jin and Martin 1999; Shuichi et al. 2011).Arizona
ash is a member of the family Oleaceae, which is one of
the most important trees in the world. Since Arizona ash
is characterized by its ability to tolerate drought and salt
conditions, it is widely planted in many areas (Balok and
Hilaire 2002).In Arizona ash, few MYB genes have been
studied in detail due to its huge and complex genome. The
molecular mechanisms of salt tolerance in Arizona ash are
not yet clear. The objectives of this study were (i) to report
the cloning and characteristics of a new gene from Arizona
ash, designated as FvMYB1, (ii) to analyze the expression
of this gene by RT-PCR, and (iii) to observe the localization
of FvMYB1 by subcellular localization analysis.
2. Materials and methods
2.1. Plant materials
Arizona ash seeds were collected from the Shandong
Research Institute of Forestry Science (Shandong Province)
in November 2011. Seeds were grown in sand and watered
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with Hoagland’s nutrient solution and then were allowed
to germinate at 25 °C.
For salt treatment, about 4 weeks after sowing,
seedlings were exposed to Hoagland’s solution with 300
mM NaCl for 24 h.
2.2. RNA extraction and first-strand cDNA synthesis
Total RNA was isolated by using TRIzol Regent
(Invitrogen, USA) and then dissolved with ddH2O that
was treated with diethylpyrocarbonate (DEPC). Then
total RNA was used to synthesize 3′-RACE-ready-cDNA
according to the manufacturer’s instructions of the 3′-Full
RACE amplification kit (Takara, Japan). The harvested
complementary cDNA was deposited at –20 °C.
2.3. Isolation of the FvMYB1 gene
Based on the sequence of the Fraxinus EST (NCBI
accession number FR641477, FR643191), one
fragment was amplified from cDNA by the primers
P1: 5′-AGGG TTCATGCTGTTTGG-3′ and P2:
5′-GCTATTGTTGTTGGGTGGT-3′. Sequence comparison
revealed that the fragment shared the highest homology
with plant MYB genes. Based on the sequence
already obtained, gene specific primers Fv-outer:
5′-GTAGGGAAAGGAGATTGGAGAGGGAT-3′ and Fvinner: 5′-TTGATATTACCA CTGATACGGTTTTG-3′
were designed for 3′ RACE PCR, and one pair of gene
specific primers, 5′- GTCATTTCCTCCTCTAAACCTTG
-3′ and 5′- GGTTATTCATA CTAGCACTCTTC -3′, were
designed for 5′ fragment sequences.
The PCR product was separated on 1% agarose gels and
purified by the DNA gel extraction kit (Takara, Japan). The
products were cloned into the pMD-18T vector (Takara,
Japan) and then transformed into Escherichia coli DH5α.
Finally, the positive clones were sequenced. By comparing
and aligning the sequences of the middle fragment, 5′
fragment sequences, and 3′ RACE sequences, the fulllength cDNA sequence of FvMYB1 was obtained. Finally,
the full-length cDNA was verified by PCR amplification
using the following primers: 5′ specific primer:
5′-GTCATTTCCTCCTC TAAACCTTG-3′ and 3′ specific
primer: 5′-CAATTCCAACTCTTGAGAATGAC-3′. The
PCR thermal cycles were performed as follows: 3 min at
95 °C, 32 cycles of 30 s at 94 °C, 30 s at 58 °C, and 2 min at
72 °C, and a final extension for 10 min at 72 °C.
2.4. Sequence and phylogenetic analysis of the FvMYB1
gene
Sequence analysis was performed using DNAStar software
(Lasergene) including coding sequence, amino acid
sequence, molecular weight (MW), and isoelectric point
(pI). Similar sequences from other species were obtained
by using the BLASTP program (http://www.ncbi.nlm.
nih.gov/BLAST/). Multiple sequence alignments were
analyzed using DNAMAN software. The phylogenetic tree

was generated using MEGA 4.0 software (Tamura et al.
2007).
2.5. Subcellular localization of FvMYB1
To observe the subcellular localization of FvMYB1, a
pBSK+-35S-FvMYB1-EGFP fusion vector was constructed.
Primers FvMYB1-BSK-F: 5′-GCGGATCCCTAGCATT
CGTTAATATACTT-3′ (BamH I) and FvMYB1-BSK-R:
5′-TCTAGAAGAAACACTAA CCATGCTATCTC-3′ (Xba I)
were designed to amplify the coding sequence of FvMYB1.
The PCR product was cloned in pMD-18T vector. The
recombinant vector pMD18-T-FvMYB1 and transient
expression vector pBSK+-35S-EGFP were digested
with BamH I and Xba I restriction endonucleases. Then
digested pBSK-GFP fragment and FvMYB1 gene fragment
were linked with T4-ligase. Finally, the fusion construct
pBSK+-35S-FvMYB1-EGFP was obtained. The resulting
fusion construct was used for transient expression in
onion epidermal cells via gene gun (Bio-Rad PDS-1000,
USA). The location of the introduced gene in the onion
cells was observed using fluorescence microscope (Nikon
Eclipse 90I, Japan).
2.6. Expression pattern in different organs and under salt
stress
The 4-week-old seedlings were transferred into Hoagland’s
solution with salt (300 mM) for 24 h. The seedlings grown
on Hoagland’s solution were used as control. The roots,
stems, cotyledons, and leaves were harvested separately
and total RNA was reverse transcribed. The synthesized
cDNA was used as template in semiquantitative RT-PCR
and real-time PCR. For semiquantitative RT-PCR, the
resulting cDNA was used as a template for 25 cycles of 30
s at 94 °C, 30 s at 58 °C, 30 s at 72 °C, and a final extension
at 72 °C for 10 min. Ten microliters of the PCR product
were electrophoresed and visualized by ethidium bromide
staining. Actin was used as a loading control. Primers used in
semiquantitative RT-PCR were as follows: forward primer
5′-AGGGTTCATGCTGTTTGG-3′ and reverse primer
5′-GCTATTGTTGTTG GGTGGT-3′. Normalization was
carried out by amplification of actin mRNA using a forward
primer AF: 5′-TCCTCTTCCAGCCTTCTTT-3′ and a
reverse primer AR: 5′-TTCCTT GCTCATACGGTCA-3′.
Real-time PCR was also conducted using a BIORAD
IQ5 (BioRad, USA) qPCR machine and the Maxima
SYBR Green qPCR Master Mix (Fermentas) with primers
Q-M1F (5′-TGTCGGGTTTCCAGACAATGCAA-3′) and
Q-M1R (5′-TTTTCCCCCAACTTTCCAACACA-3′) for
FvMYB1. Actin gene was used as housekeeping gene to
normalize the target gene quantities. The same primers
AF and AR were used for amplification of actin gene. The
PCR annealing temperature of all primers was 60 °C. The
expression level of the FvMYB1 gene was evaluated with
respect to actin, which was constitutively expressed.
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3. Results
3.1. Cloning of the full-length cDNA of FvMYB1
A pair of primers was designed according to the
homologous gene sequence. One fragment of 447 bp was
amplified by RT-PCR using these primers (Figure 1a). By
the analysis and comparison of the sequence, the fragment
had high similarity with those known MYB genes. Based
on the sequence, 3’ RACE analysis was followed. In the first
round of 3′ RACE PCR reaction, there was no significant
fragment by using Fv-outer and universal primer. Then a
nested PCR reaction was applied using Fv-inner and nested
universal primer, and a 694 bp fragment was obtained
(Figure 1b). A 5′ fragment sequence was amplified
based on the middle fragment gene sequence, and then a
fragment about 232 bp was obtained (Figure 1c). Finally,
the 447 bp fragment sequence, 694 bp 3′ end sequence,
and 232 bp 5′ fragment sequence were assembled to be the
1203 bp full-length cDNA, which was further confirmed
by a pair of gene-specific primers (Figure 1d).
3.2. Sequence analysis of FvMYB1
Sequence analysis indicated that FvMYB1 was 1203 bp in
length with 81 bp 5’ and 216 bp 3’ untranslated regions.
This cDNA contained an open reading frame (ORF) of 906
bp encoding a protein of 301 amino acids (Figure 2). The
deduced molecular mass of FvMYB1 protein was about
33.38 kDa, and the isoelectric point was approximately
9.89. Using the program SMART (http://www.smart.
embl-heidelberg.de/), the functional site prediction results
showed that there was a single SANT domain from Trp85
to Phe135 (E-value 1.53e–09). Similarly, PFAM analyses
predicted a MYB DNA-binding domain residing between
Pro88 and Tyr132 (E-value 5.2e–11). PROSITE and Netphos
analyses predicted that the protein contained 1 Mybtype HTH DNA-binding domain (between the positions
109 and 133) and 30 phosphorylation sites (Ser: 24; Thr:
4; Tyr: 2). However, the relevance of these potential
M

1

M

posttranslational modification sites for the function of
FvMYB1 remains to be established.
According to PHD-PredictProtein, the secondary
structure prediction of the putative protein showed that
FvMYB1 was consisted of 11.30% α-helix, 12.62% extended
strand, and 74.09% random coil. Thus, the secondary
structure of FvMYB1 contained mainly random coils.
3.3. One FvMYB1 gene encodes MYBs with one DNA
binding repeat
The SANT/MYB domain of FvMBY1 and its orthologs
were compared with that of typical MYB domains found
in plant single-MYB domain proteins, and with SANT
domain often presented in proteins participating in
response to abiotic stress.
In a broader search for genes with high homology
to FvMYB1 protein in other species, we found that the
FvMYB1 contained a highly conserved single DNA
binding domain that was very similar to the DNA
binding domains of other plant MYBs (Figure 3). The
1R sequence of FvMYB1 was most homologous with
that of StMYB1R-1, GmMYB176, RhMYB, and CrMYB
(100% identity), and was highly homologous with that of
MxMYB (98% identity) and OsMYBS3 (94% identity), but
the 1R sequences of OsMYBS2 were the least homologous
(90% identity) with FvMYB1 in all its orthologs. Sequence
comparison revealed that FvMYB1 had a high degree of
similarity with its orthologs in the N-terminal region,
indicating that FvMYB1 was one novel 1R MYB family
member. However, the C-terminal region showed high
variation among the proteins compared.
Comparison of amino acid residues between the 1R
regions of the FvMYB1 and the R2 and R3 repeats of the other
plant MYBs showed that the 1R regions contained conserved
Trp (W), Glu (E), Gly (G), and Arg (R) at the same positions
(Figure 3). Furthermore, FvMYB1 shared a conversed
SHAQKYF motif in the N-terminal (Rose et al. 1999).
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250 bp

a

b

c

d

Figure 1. Agrose gel electrophoresis of RT-PCR products of FvMYB1.
Note: a) The middle RT-PCR fragment of FvMYB1. b) 3’RACE fragment of FvMYB1. c)
5’ RT-PCR reaction fragment of FvMYB1. d) full-length fragment of FvMYB1. M: DNA
ladder (2000 bp) used as molecular weight marker.
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Figure 2. Nucleotide and putative encoding amino acid sequence of the
FvMYB1 from Fraxinus velutina Torr.
Note: The putative encoding amino acid sequence was presented under the
DNA sequence in bold capital letters and the stop codon was marked with an
asterisk. The positions of the conserved domains were underlined.

A phylogenetic tree based on amino acid alignment
of FvMYB1 and related proteins with SANT and
MYB domains was constructed using the neighborjoining method of MEGA 4.0 (Tamura et al. 2007). The
dendrogram showed that FvMYB1 and its orthologs
(group II) were more distantly related than the other R1MYBs (group I) within the proteins of R2R3-MYB family
whose functions were found to respond to abiotic stress
(group III) (Figure 4).
3.4. Subcellular localization of FvMYB1
To observe the subcellular localization of FvMYB1, the
recombinant vector pFvMYB1-GFP was constructed and
verified by restriction enzyme digestion (Figure 5), and
then transiently expressed in onion epidermal cells. The

photographs taken in superposition of dark field vision
(Figure 6a) and bright light vision (Figure 6b) showed
that GFP was distributed throughout the cell with no clear
preference, while the FvMYB1-GFP fusion protein was
mainly localized in the nucleus both in dark vision (Figure
6c) and bright light vision (Figure 6d).
3.5. Semi-quantitative RT-PCR and real-time PCR
analysis
Semiquantitative RT-PCR and real-time PCR were carried
out to investigate the expression patterns of the FvMYB1
gene induced by salt stress (300 mM NaCl) in different
organs. Figure 7 showed that the FvMYB1 gene was
expressed in all of the tested organs and its expression level
was abundant in stems. The expression level of FvMYB1
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Figure 3. Alignment of FvMYB1 and related conserved domains with representative SANT and MYB domains.
Note: Solid arrow corresponded to positions of conserved Trp (W) residues. The conserved motif SHAQKYF was boxed.
The alignment was generated using the DNAMAN program (Lynnon BioSoft, Vaudreuil, Quebec, Canada).

in cotyledons and leaves was lower than that in stems,
but much higher than that in roots. After being treated by
NaCl for 24 h, the transcripts of the FvMYB1 gene in roots,
cotyledons, and leaves decreased compared to the control.
Especially in the expression level in roots, only very faint
signals were checked. However, the expression level of
FvMYB1 showed no dramatic change in stems after being
treated with salt stress.
Real-time PCR analysis showed that the relative
expression of FvMYB1 was significant among the tested
organs, but there were no significant differences between
cotyledons and leaves (Figure 8). After NaCl treatment,
the relative expression of FvMYB1 in roots, cotyledons,
and leaves decreased respectively by 72%, 62%, and
58%, compared to the control, but that in stems was
nonsignificantly different from the control. The present
results were in line with those of semiquantitative RT-PCR.

4. Discussion
The most abundant group of transcription factors in plants
was the MYB superfamily, which included 3 types, the
R2R3, R1R2R3, and MYB-related families, on the basis
of the number and position of the MYB repeats (Qu and
Zhu 2006). In addition to the largest R2R3 MYB family
characterized in plants, the proteins with MYB domains
formed by just a single MYB repeat were also found to
control plant-specific processes. For example, the CCA
and LHY were partially redundant genes involved in
maintaining circadian rhythms (Schaffer et al. 1998;
Wang and Tobin 1998; Ding et al. 2007), while the CPC
gene encoded a small MYB protein that controlled
root–hair formation (Wada et al. 2002; Schellmann et
al. 2007). Three OsMYBSs were involved in the sugar
and hormonal regulation of α-amylase gene expression
in cereals (Lu et al. 2002), and the StMYB1R-1 protein,
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AtMYB1 5
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AtMYB L2
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OsMYB S3
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Figure 4. The phylogenetic tree analysis of FvMYB1 and some other proteins that contain SANT/MYB domain.
Note: The phylogenetic tree was constructed by neighbor-joining method (Saitou and Nei 1987) based on the R3 domain amino acid
sequence. The reliability of the tree was measured by bootstrap analysis with 1000 replicates (Felsenstein 1985). Numbers indicated
similarity. The amino acid sequences were obtained from NCBI with the accession numbers as below: Arabidopsis thaliana MYBL2
(AEE35154), AtETC1 (AEE27280), AtTRY (AED96321), AtCPC (AEC10691), AtTCL1 (AEC08388), AtMYB60 (AEE28351), AtMYB2
(BAB62130), AtMYB15 (AEE76740); Oryza sativa OsMYB2 (BAA23338), OsMYB4 (Q7XBH4); Catharanthus roseus CrMYB (ABL63124);
Glycine max GmMYB176 (ABH02865), Rosa hybrid cultivar RhMYB (ABU53684), Oryza sativa Japonica Group OsMYBS2(AAN63153),
OsMYBS3 (AAN63154); Malus xiaojinensis MxMYB1 (AAO45179); Solanum tuberosum StMYB1R-1 (Q2V9B0).

Figure 5. Restriction enzyme digestion of recombinant plasmid
pFvMYB1-GFP.
Note: M: DNA ladder (5000 bp) used as molecular weight marker,
1: pFvMYB1-GFP, 2: pFvMYB1-GFP/BamHI+XbaI.

which functioned as a transcription factor involved in the
activation of drought-related genes, can enhance drought
tolerance via regulation of water loss (Dong et al. 2011).
Several plant miRNAs regulate the expression of MYB
genes, and specifically repress the target gene transcripts
(Eldem et al. 2012). For example, the myb33 and myb101
mRNAs regulating seed germination could be suppressed
by miR159 activity. Over-expression of miR159 resulted

in hyposensitivity to abscisic acid (ABA) during seed
germination (Jung et al. 2009). Some single-MYB proteins
were essential for maintaining telomere length or playing
diverse roles in trichome development (Bilaud et al. 1996;
Shakirov et al. 2005; Katja et al. 2009).
Many signal transduction genes in plants have been
isolated so far, but little is known about the identified
signal transduction genes in Arizona ash. In this study, we
reported a novel gene, FvMYB1, harboring a single SANT/
MYB domain. Sequence analysis of FvMYB1 indicated that
it contained an N-terminal SANT domain, which belonged
to a single MYB domain. Boyer et al. (2004) found that
in animal and fungal proteins containing SANT, domains
were often associated with histone-modifying enzymes
and ATP-dependent chromatin-remodeling enzymes.
The Lefsm1 (fruit SANT/MYB-like 1) gene, which was
found to be a novel plant-specific gene harboring a single
SANT/MYB domain, and it was likely to participate in
the regulation of a plant-specific developmental program
(Rivka et al. 2005). The FvMYB1 gene containing a single
SANT/MYB domain raised the intriguing question of
whether FvMYB1 played a role in global nuclear processes
associated with early developmental events such as organ
initiation.
Studies have shown that there were 2 kinds of singleMYB domain. One is in the N- terminus and the other
is in the C-terminus, and both of them can bind to the
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GFP image

Light image

GFP

FvMY
B1-G
FP

Figure 6. Subcellular localization of FvMYB1-GFP fusion protein in onion epidermal
cells.
Note: The GFP fluorescence was distributed throughout the entire cells expressing
pGFP vector (a, b). The GFP fluorescence from cells expressing pFvMYB1-GFP fusion
protein localized in the nucleus (c, d). The cells were visualized under 10× /0.30 Plan
Fluor DICL/ N1 objective of Nikon Eclipse 90I Upright Microscope.
1

2

3

4

5

6

7

8

FvMYB1

Actin

Figure 7. Semiquantitative RT-PCR analysis expression patterns
of FvMYB1 gene in different organs of control and NaCl
treatment.
Note: The transcript levels of FvMYB1 in 1) roots, 2) cotyledons,
3) stems and 4) leaves without NaCl treatment. The transcript
levels of FvMYB1 in 5) roots, 6) cotyledons, 7) stems and 8)
leaves under 300 mM NaCl treatment. Actin from Fraxinus
velutina Torr. was used as an internal control.

telomere DNA. Most MYB/SANT-like domains are in
the C-terminus, and there are seldom reports about the
MYB/SANT-like domains in the N-terminus. Calin and
Hank (2005) isolated a cDNA for the Terminal acidic
SANT 1 (Tacs1) gene of maize, encoding a protein with a
C-terminal MYB/SANT-like domain. The analysis of gene
expression and protein structure provided insight into the
function of the Tacs1 gene in chromatin remodeling within
some meristematic tissues. In this study, the FvMYB1 gene
harbored a MYB/SANT-like domain in the C-terminus;

thus it was speculated to bind to the repeat sequences of
telomere DNA.
The phylogenetic tree analysis of FvMYB1, and some
other proteins that contain the SANT/MYB domain,
showed that FvMYB1 still had a certain degree of similarity
to other proteins whose functions were known. Among
these proteins, GmMYB176 was a known function protein
involved in regulating CHS8 expression and isoflavonoid
synthesis in soybean, while MxMYB was speculated to
be a transcription factor and might function as a negative
regulator of iron uptake and storage in plants (Shen et al.
2008; Yi et al. 2010). Moreover, RhMYB harboring a single
SANT/MYB domain was found to be involved in the
biosynthesis of rose scent (Yan et al. 2011). These results
suggested that FvMYB1 was a novel member of the MYB
family and might play special roles in Arizona ash such
as responding to abiotic stresses, anthocyanin synthesis,
or plant-specific development. Previous studies showed
that a R3-MYB protein might inhibit a particular pathway
involving competition with R2R3-MYB for interaction
with a bHLH protein, which resulted in the formation of an
inactive complex (Esch et al. 2003; Tominaga et al. 2007).
Recently, an R2R3 MYB transcription factor associated
with the regulation of the anthocyanin biosynthetic
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Relative expression
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root
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Figure 8. Real-time PCR analysis for the expression of FvMYB1
gene in different organs of control and NaCl treatment.
Note: The values were means ± SE, n=3, **P < 0.05. The different
upper and lower case letters indicated statistically significant
differences among organs of control and NaCl treatment.
Asterisks indicated the same organs under NaCl treatment
statistically significant differences from the control. Actin from
Fraxinus velutina Torr. was used as an internal control.

pathway in Rosaceae has been identified (Wang et al.
2010). In the present study, one novel single-MYB gene,
designated FvMYB1, belonged to a R3-MYB protein. This
report suggested that similar R2R3-MYB proteins might
exist in Arizona ash, which had a competitive regulatory
mechanism with FvMYB1.
The subcellular localization of FvMYB1 showed that
the FvMYB1-GFP fusion protein was mainly localized
in the nucleus. This result suggested that FvMYB1 might
be functional within the nucleus as a signal transduction
protein, allowing Arizona ash to respond to abiotic stress
signals.
To gain information about the role of FvMYB1, we
tested the expression pattern of FvMYB1 in different
organs. FvMYB1 was expressed in a range of organs with
diverse expression levels. It was found that the transcripts

of this gene were widely distributed in all the tested tissues,
and the relative expression level of FvMYB1 was the
highest in stems and the lowest in roots. The constitutive
expression of some stress-related genes might be one of
the most important factors and mechanisms involved
in plant tolerance to various abiotic stresses. Moreover,
the constitutive expression of these genes under normal
conditions also indicated that they might play functional
roles in other growth and developmental programs (Taji
et al. 2004).
Arizona ash was relatively resistant to abiotic stress
conditions such as salt, drought, and cold, but the tolerance
mechanisms for such stresses in ash were largely unknown.
Data from previous reports showed that Arizona ash was
a highly tolerant species that could adapt to high levels
of NaCl (Wu and Cao 2005). Cloning of the salt-related
genes would provide an opportunity to improve the salt
tolerance of plants (Subramanyam et al. 2011; Qin et al.
2012). In this study, the analysis of expression induced
by salt treatment (300 mM, 24 h) indicated that the gene
expression level in roots was greatly decreased while there
was no dramatic change in stems. FvMYB1 might play an
important role in abiotic stress tolerance through roots.
Finally, the relative level of FvMYB1 showed a decrease
in most of the tested organs after being treated with salt
stress for 24 h, suggesting that FvMYB1 might be capable
of negative regulation of salt tolerance in Arizona ash.
In summary, we have successfully cloned and
characterized the FvMYB1 gene from the high-quality
salt-bearing ash species Arizona ash. The cloning and
characterization of FvMYB1 will be helpful to understand
more about the role of MYB transcription factors in plant
development and provide a target for Arizona ash genetic
improvement.
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